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The impact of cryptosporidiosis is not limited to the diarrhoeal
episode alone but has been associated with long term sequelae,
with several studies suggesting that both asymptomatic and symp-
tomatic cryptosporidial infections have a signiﬁcant adverse effect
on nutritional status, cognitive development, increased overall
diarrhoeal burden and mortality in children.
Although there are studies showinghigh cryptosporidial disease
burden in developing countries, resulting in immediate and pro-
longed morbidity, the epidemiology of cryptosporidial infections
in humans is not clearly understood. Moreover, there is a dearth
of longitudinal data on the course of infection in the absence of
overt diarrheal disease. A clear understanding of the natural history
of cryptosporidiosis and correlates of protection are essential in
developing effective, efﬁcient and sustainable disease control and
preventive measures. In intensive active surveillance of a cohort of
children frombirth till threeyearsof age to study thenaturalhistory
of cryptosporidiosis in a semi-urban slum area in southern India,
we have shown early childhood exposure and a high rate of asymp-
tomatic infection. The proportion of re-infected children was high
and clusteringwas observed in children for both infection and diar-
rhoea. Protection against cryptosporidial infection increased with
theorder of infectionbutwasonly69%after four infections.C. homi-
nis was the predominant Cryptosporidium species, and there was
no evidence of species-speciﬁc protection. Clustering of infection
is suggestive of host susceptibility.Multiple re-infections conferred
some degree of protection against subsequent infection.
These studies demonstrate the power of harnessing the syner-
gistic beneﬁts of a birth cohort study design in a community setting
and efﬁcient molecular approaches to detect cryptosporidial
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Abstract: Studies of childhood diarrhea in developing countries
have traditionally employed a wide range of diagnostic modalities
including culture, microscopy, and enzyme immunoassay. Molec-
ular diagnostics offer a substantial increase in sensitivity, however
they also increase the background rate of pathogen detection. A
quantitative analytic approach can help identify the subset of clin-
ically signiﬁcant molecular detections. In this symposium talk, we
will present estimates of of pathogen-speciﬁc attributable fractions
of diarrhea from ongoing re-analyses of two multisite studies of
childhooddiarrhea (GEMSandMAL-ED). Compared to prior burden
estimates from these studies, this approach reveals a substantial
increase in the burden of diarrhea due to pathogens for which con-
ventional diagnostics were not sufﬁciently sensitive, in particular
Shigella, ST-ETEC, and adenovirus 40/41. Burden estimates for other
pathogens, including rotavirus and Cryptosporidium, were not sig-
niﬁcantly changed. After rotavirus, Shigellawas associatedwith the
highest burden of moderate-to-severe non-bloody diarrhea, which
suggests that current guidelines limiting the role of antibiotics
to bloody diarrhea in children in these settings need to be re-
evaluated. These ﬁndings also have signiﬁcant implications for the
prioritization of pathogen-speciﬁc interventions aimed at reducing
the burden of diarrheal disease in children in these settings.
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Abstract: The pathogenesis of severe dengue (SD) is thought
to be due to the complex interplay between the virus, host genes
and the host immune response. As vascular leak, which is the hall
mark of SD, occurs following the resolution of the viraemia, it was
thought that an inappropriate immune response to the virus, was
the main cause of SD. However, recent data shows that dengue
NS1 alone activates monocytes through the TLR4 receptor, induc-
ing inﬂammatory cytokine production and that NS1 was involved
in vascular leak in acute dengue. We too have found that dengue
NS1 stimulates IL-10 production from monocytes, which in turn
could lead to suppression of dengue virus speciﬁc T cell responses
and thereby contribute to disease severity. In our studies, which
have investigated the kinetics of changes in inﬂammatory medi-
ators, the degree of viraemia and the onset and extent of vascular
leak, have shown that inﬂammatorymediators are signiﬁcantly ele-
vated in patients with SD, around day 4 to 5 of illness. Levels of
both IL-10 and IL-17 and other cytokines were signiﬁcantly ele-
vated in patients with SDwhen compared tomilder dengue, before
the onset of vascular leak.
